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^1 (57) Abstract: It is an object of the present invention to provide a remote control device which allows various operations and prevents 
— complicated operations. A remote control device for remotely controlling an AV (audio visual) device includes an analog switch (30) 
^ formed of an operating element (31 or 41) and a pressure-sensitive resistor (35) which outputs a signal with various levels depending 

upon a pressing force applied to the operating element (31 or 41). By employing the analog switch (30) in a control button of the 
Q remote control device, it becomes possible to output a signal having various levels depending upon a pressing force applied to the 

control button (31 or 41). This allows a single control button to be used for a plurality of functions. Thus, it is possible to reduce the 
^ number of buttons, and a user can easily operate the remote control device in a simpler fashion. 
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DESCRIPTION 

REMOTE CONTROL DEVICE WITH PRESSURE-SENSITIVE KEYS 

5 FIELD OF THE INVENTION 

The present invention relates to a remote control device for controlling an 
electronic device, and more particularly, to a remote control device for controlling an 
AV (audio visual) device such as a VCR and a stereo. 

10 BACKGROUND OF THE INVENTION 

Remote control devices are widely used to remotely control AV devices such as 
television sets, video recording/playback devices, and stereo recording/playback devices. 
A remote control device for controlling such an AV device includes a power button, 
volume control buttons, channel selection buttons, and various other control buttons. 

15 For example, when the remote control device is used to control a video player, the 
remote control device further includes various control buttons such as a play button, a 
fast-forward button, and a rewind button. 

However, control buttons provided on such a conventional remote control 
device can output only a digital signal representing whether or not a control button is 

20 pressed. Therefore, in order to realize a function such as a rewinding operation at 
different levels such as normal speed, double speed, and quadruple speed, it is required 
to provide as many control buttons for one function as there are levels for that function. 
Thus, the remote control device needs a large number of control buttons, and it becomes 
complicated for a user to operate the remote control device. In particular, when a 

25 single remote control device is used to control a plurality of electronic devices such as a 
television set and a video recording/playback device, a very complicated operation is 
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required to use the remote control device. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a remote control device which 
5 can be used in a simple fashion to control a large number of functions. 

According to an aspect of the present invention, in order to achieve the above 
object, a remote control device for controlling an electronic device includes an analog 
switch having an operating element capable of being pressed down and a 
pressure-sensitive resistor for outputting a signal having various levels depending upon 
1 0 a pressing force applied to the operating element. 

In this remote control device according to the present invention, a control 
button can be formed of the analog switch including the pressure-sensitive resistor 
thereby making it possible to use one button for a plurality of functions depending upon 
the pressing force applied to the operating element. Thus, it is possible to reduce the 
15 number of buttons, and a user can easily operate the remote control device in a simpler 
fashion. For example, in the case where the analog switch is used in a rewind button, 
it becomes possible to use the same rewind button to control the rewinding operation at 
various speeds such that when the rewind button is pressed with a weak force, a 
normal-speed rewind command is output, medium-force pressing generates a 
20 double-speed rewind command, and strong-force pressing generates a quadruple-speed 
rewind command. Thus, it becomes possible to control various functions using a 
smaller number of control buttons in a simpler fashion. 
v The pressure-sensitive resistor may be realized in various ways. For example, 

the pressure-sensitive resistor may be realized using an element whose conductivity 
25 varies depending upon the pressure applied to it. Alternatively, the pressure-sensitive 
resistor may also be realized by employing a structure in which the contact area between 
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a resistor and a conductive element is varied depending upon the applied pressure. 

Preferably, the remote control device includes an analog-to-digital (A/D) 
converter for converting an analog signal output from the analog switch into a digital 
signal. 

5 More specifically, the output signal of the pressure-sensitive resistor, which 

varies continuously in response to the applied pressure, is classified into one of 
predetermined voltage levels by performing A/D conversion using the A/D converter. 
Thus, it becomes possible for the remote control device to output a digital signal with 
one of a number of discrete levels. 
10 An advantage of outputting a digital signal with one of a number of discrete 

levels from the remote control device is that the output signal corresponding to the 
pressing force applied to the operating element is correctly transmitted to the electronic 
device without being affected by noise. 

The remote control device preferably further includes a level correction unit for 
1 5 correcting the upper and lower limits of the analog signal output from the analog switch 
to corresponding calibrated levels. 

More specifically, variable resistors are disposed in parallel with the 
pressure-sensitive resistor, and the resistance of the variable resistors is adjusted so that 
the output level of the pressure-sensitive resistors is adjusted to a correct level thereby 
20 ensuring that the output signal level precisely corresponds to the pressing force 
regardless of variations or deviations in the resistance. 

The level correction unit is disposed at a preceding stage of the A/D converter 
so that a signal precisely corresponding to the applied pressing force is output. 

The remote control device may be employed to control various types of 
25 electronic devices. In particular, the remote control device may be advantageously 
used to control an information reading/writing device for reading and/or writing 
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information such as a sound or an image from/onto a recording medium. 

Examples of such information reading/writing devices include a CD/DVD 
player for reading data recorded on an optical disk such as a compact disk, a CD-ROM, 
a DVD, and a DVD-ROM serving as a recording medium, and a video record/playback 
5 device for reading and/or writing data from/onto a tape-shaped recording medium such 
as a videotape. 

The advantage of employing the remote control device according to the present 
invention to control such an information reading/writing device is that a large number of 
functions such as a tape fast-forward operation, a tape rewind operation, and a skipping 
10 operation of musical pieces recorded on a compact disc can be realized in a simple 
fashion. 

When the electronic device to be controlled is one of such information 
reading/writing devices, it is preferable that an analog switch according to the present 
invention be disposed in a retrieval control button for retrieving information recorded 

15 on a recording medium or disposed in a stop button for stopping a data reading or 
writing operation from or to, respectively, the recording medium. 

In general, the retrieval operation needs a fast-forward operation, a rewind 
operation, and a skip operation, and it is desirable that these operations can be 
performed at a desired speed selected from normal, double, and quadruple speeds. By 

20 employing the analog switch in the control buttons for controlling such operations, it 
becomes possible to control the retrieval speed at a desired level selected from 
predetermined discrete levels. This allows a user to control the operation in an easier 
and more natural fashion. 

When the analog switch is employed in the stop button, it becomes possible to 

25 control the stopping operation in a desired mode selected from multiple modes 
including, for example, a pause mode and a completely stopped mode. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic diagram illustrating an embodiment of a remote control 
device according to the present invention and electronic devices to be controlled; 
5 Fig. 2 is an exploded perspective view illustrating an example of an analog 

switch used in the embodiment of the remote control device; 

Fig. 3 is a graph illustrating an example of the dependence of the resistance of 
a pressure-sensitive resistor used in the analog switch according to the embodiment 
upon a pressing force applied to the pressure-sensitive resistor; 
10 Fig. 4 is a graph illustrating another example of the dependence of the 

resistance of the pressure-sensitive resistor used in the analog switch according to the 
embodiment upon a pressing force applied to the pressure-sensitive resistor; 

Figs. 5A, and 5B, and 5c are cross-sectional views illustrating another example 
of operated states of an analog switch used in the embodiment of the remote control 
15 device; 

Fig. 6 is a circuit diagram illustrating a pressure-sensitive resistor connected to 
a power supply line; 

Fig. 7 is a characteristic graph illustrating an analog voltage output by the 
sensitive-sensitive resistor as a function of a pressing force applied thereto; 
20 Fig. 8 is a circuit diagram illustrating a signal processing circuit connected to 

the analog switch according to the embodiment; 

Fig. 9 is a graph used to explain a method of setting signal levels of a control 
button including the analog switch according to the embodiment; and 

Fig. 10 is a plan view illustrating the concept of an entertainment system. 

25 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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An embodiment of the present invention will be described in further detail 
below with reference to the accompanying drawings. 

Fig. 1 illustrates a remote control device 1 according to an embodiment of the 
present invention. In Fig. 1, the remote control device 1 is used to remotely control a 
5 television set 3 and a video recording/playback device 5. The remote control device 1 
communicates with the television set 3 and the video recording/playback device 5 via a 
wireless communication system using an infrared light emitting diode (LED). For 
communication between the remote control device 1 and the television set 3 or the video 
recording/playback device 5, a transmitting device 11 including the infrared LED is 

10 disposed on the front side of the remote control device 1, and a receiving device 7 for 
detecting an infrared ray is disposed on the front side of the television set 3 and also on 
the front side of the video recording/playback device 5. A control signal output from 
the remote control device 1 is transmitted from the transmitting device 1 1 and received 
by the receiving device 7 of the television set 3 or the video recording/playback device 

15 5. The television set 3 and the video recording/playback device 5 operate in 
accordance with the received control signal. 

The remote control device 1 includes a plurality of control buttons for 
controlling the operation of the television set 3 or the video recording/playback device 5. 
More specifically, the control buttons include a power button 12 for turning on/off the 

20 power of the television set 3 or the video recording/playback device 5, a plurality of 
channel selection buttons 13 for selecting a channel of the television set 3 or the video 
recording/playback device 5, a playback button 14 for commanding the video 
recording/playback device 5 to perform a playback operation, a stop button 15, a 
fast-forward button 16, a rewind button 17, a record button 18, and volume control 

25 buttons 19 for controlling the sound level generated by a loudspeaker disposed in the 
television set 3. 
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Of these control buttons, the stop button 15, the fast-forward button 16, and the 
rewind button 17, for controlling the operation of the video recording/playback device 5, 
are each formed using an analog switch including a pressure-sensitive resistor so as to 
realize a multi-level capability. The other control buttons are each formed of a digital 
5 switch capable of outputting one of two levels specifying either "active M or "inactive". 

The multi-level control buttons having the above pressure-sensitive resistors 
each include, as shown in Fig. 2, an analog switch 30 comprising an operating element 
31, an elastic element 33, and a pressure-sensitive resistor 35. 

The operating element 31 is fitted in a main body 1A such that the head portion 

10 of the operating element 3 1 is exposed above the upper surface of the main body 1 A and 
such that the operating element 31 is movable in a direction along the axis of the 
operating element 3 1 . The elastic element 33 is formed of insulating rubber or the like 
and has an elastic part 34. The upper surface of elastic part 34 of the elastic element 
33 supports the lower end of the operating element 3 1 . When the operating element 3 1 

15 is pushed down in its axial direction, the sloped side face of the elastic part 34 of the 
elastic element 33 is deformed, and the upper surface of the elastic part 34 sinks down 
together with the operating element 31. If the pressing force imposed upon the 
operating element 31 is removed, the sloped side face of the elastic part 34 elastically 
returns from the deformed shape to its original shape and pushes up the operating 

20 element 31. Thus, the elastic element 33 serves as biasing means for restoring the 
operating element 3 1 to the original position from the pushed-down position. 

A plurality of the pressure-sensitive resistors 35 are formed on a thin insulating 
sheet 36 such that each pressure-sensitive resistor 35, the corresponding operating 
element 31, and the upper surface of the elastic part 34 of the corresponding elastic 

25 element 33 are substantially aligned on the same vertical line whereby the pressing 
force imposed upon the operating element 31 is applied to the corresponding 
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pressure-sensitive resistor 35 via the elastic part 34 of the elastic element 33. 

The pressure-sensitive resistor 35 may be formed of, for example, 
pressure-sensitive conductive rubber. The pressure-sensitive resistor 35 includes 
electrodes 35A and 35B disposed at symmetrical locations on the insulating sheet 36. 
The electrical resistance between the electrodes 35A and 35B varies depending upon the 
force applied to the pressure-sensitive resistor 35. 

An example of the pressure-sensitive resistor 35 formed of pressure-sensitive 
rubber is described below. This pressure-sensitive rubber includes non-conductive 
rubber containing conductive particles such as carbon or metal particles. When the 
pressure-sensitive conductive rubber is compressed by a pushing-down pressure, the 
density of conductive particles increases and thus the overall resistance decreases. If 
the pushing-down pressure is removed, the pressure-sensitive conductive rubber returns 
to the original form and the density of conductive particles returns to its original value. 
As a result, the overall resistance returns to the original value. More specifically, when 
the pushing-down force (stress) increases from Level 1 toward Level 5 in Fig. 3, the 
resistance increases as represented by a broken line, and the output voltage of the 
pressure-sensitive resistor 35 in a circuit shown in Fig. 8 (that is, the voltage across the 
pressure-sensitive conductive rubber), that is, the voltage input to a level correction unit 
531, increases. 

Fig. 4 illustrates another example of the characteristics of a pressure-sensitive 
resistor 35 formed of pressure-sensitive rubber. In this example, unlike the 
characteristics shown in Fig. 3, the resistance of the pressure-sensitive resistor 35 
increases with increasing stress imposed upon the pressure-sensitive resistor 35 caused 
by an applied pressing force. More specifically, when the pushing-down force 
increases from Level I toward Level 5 in Fig. 4, the resistance increases as represented 
by a broken line, and the output voltage of the pressure-sensitive resistor 35 in the 
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circuit shown in Fig. 8, that is, the voltage input to the level correction unit 531, 
decreases. An example of such a pressure-sensitive resistor is available such as a 
piezoelectric tranducer. 

Figs. 5A to 5C illustrate an alternative analog switch 30 having a structure 
5 different from that shown in Fig. 2. As shown in Fig. 5A, the analog switch 30 
includes an operating button 41 having the same function as that of the operating 
element 31, an elastic element 42 similar to the elastic element 33, a conductive element 
44, and a resistor 40 wherein the combination of the conductive element 44 and the 
resistor 40 provides a similar function to that of the pressure-sensitive resistor 35. 

10 The conductive element 44 may be formed of, for example, elastic conductive 

rubber so as to have a convex shape whose thickness is greatest at the center. The 
conductive element 44 is adhesively connected to the lower surface of the upper portion 
of an elastic part 42a formed on the elastic element 42. The resistor 40 is disposed on 
an inner substrate 43 such that the resistor 40 and the conductive element 44 face each 

15 other and such that the conductive element 44 comes into contact with the resistor 40 
when the push button 41 is pushed down. 

The conductive element 44 is deformed to a degree depending upon the 
pushing-down force applied by the push button 41 (that is, depending upon the contact 
pressure imposed during contact with the resistor 40). As a result, the contact area 

20 between the conductive element 44 and the resistor 40 varies as shown in Figs. 5B and 
5C. When the pushing-down force applied by the push button 41 is weak, the surface 
area near the thickest portion of the conductive element 44 comes into contact with the 
resistor 40 as shown in Fig. 5B. If the pushing-down force applied by the push button 
41 increases, the deformed portion of the conductive element 44 extends from the 

25 thickest portion. As a result, the contract area increases. 

The resistor 40 is connected to a power supply line as shown in Fig. 6. More 
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specifically, the resistor 40 is connected in series to power supply line Vcc so that a 
voltage is applied between electrodes 40a and 40b. The resistor 40 can be represented 
by an equivalent circuit consisting of a fixed resistor 40d and a variable resistor 40e, as 
shown in Fig. 6. Herein, the variable resistor 40e corresponds to a portion of the 
5 resistor 40 in contact with the conductive element 44 and the resistance of the variable 
resistor 40e varies depending upon the area in contact with the conductive element 44. 
That is, when the conductive element 44 comes into contact with the resistor 40, the 
conductive element 44 provides a bridge through which a current flows, and thus the 
resistance of the contacting portion (variable resistor 40e) decreases. 

10 In the present embodiment, one end of the variable resistor 40e is connected to 

the ground line of the power supply. An output terminal 40c is disposed at the node 
between the fixed resistor 40d and the variable resistor 40e of the resistor 40 such that 
an analog signal corresponding to the pushing-down force applied by the push button 41 
is output at the output terminal 40c. With an increase in the pushing-down force . 

15 applied by the push button 41, the resistance of the variable resistor 40e decreases, and 
thus the voltage level of the analog signal output at the output terminal 40c decreases. 

Fig. 7 illustrates characteristics of the analog signal (voltage) output at the 
output terminal 40c of the pressure-sensitive resistor consisting of the resistor 40 and 
the conductive element 44. When the push button 41 is not pushed at all, the analog 

20 signal (voltage) output at the output terminal 40c has a value Vmax (point a in Fig. 7) 
determined by the supply voltage Vcc applied to the resistor 40. Even if the push 
button 41 is pushed down, the voltage of the analog signal is maintained at Vmax until 
the conductive element 44 comes into contact with the resistor 40 and thus the 
resistance of the variable resistor 40e of the resistor 40 starts to vary. 

25 When the conductive element 44 comes into contact with the resistor 40 (point 

b in Fig. 7) as a result of further pushing-down of the bush button 41, the contact area 
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between the resistor 40 and the conductive element 44 increases depending upon the 
pushing-down force applied by the push button 41, and the resistance of the variable 
resistor 40e of the resistor 40 decreases. As a result, the analog signal (voltage) output 
at the output terminal 40c decreases. When the conductive element 44 is deformed to 
5 the maximum extent, the analog signal (voltage) output at the output terminal 40c has a 
minimum value Vmin (point c in Fig. 7). Thus, in the pressure-sensitive resistor 35 
constructed in the above-described manner, the resistance decreases with increasing 
pressing force. 

Examples of the analog switch 30 have been described above with reference to 

10 Figs. 2 and 5 A to 5C, and it has been described that the pressure-sensitive resistor 35 in 
the analog switch 30 may be formed of an element having various pressure-resistance 
characteristics such as those described in Figs. 3, 4, and 7. The change in the 
resistance corresponding to the change in the pushing-down force applied to the 
pressure-sensitive resistor 35 is electrically processed by a signal processing circuit 50 

1 5 provided in the remote control device 1 , as shown in Fig. 8. 

The signal processing circuit 50 includes the pressure-sensitive resistor 35 
described above, a series of two variable resistors 51 which are together connected in 
parallel with the pressure-sensitive resistor 35, and a microcomputer 53 to which the 
output voltage of the pressure-sensitive resistor 35 is input, wherein the power supply 

20 voltage Vcc is applied to one electrode 35A (corresponding to the electrode 40a shown 
in Fig 6) of the pressure-sensitive resistor 35. 

The microcomputer 53 includes the level correction unit 531 and an 
analog-to-digital (A/D) converter 532. The microcomputer 53 detects the level of a 
signal which is output by the pressure-sensitive resistor 35 when a maximum stress is 

25 imposed thereon by an operation performed by a user, and the microcomputer 53 
divides the range between the detected signal level and the power supply voltage Vcc so 
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as to define a plurality of signal levels corresponding to the pressing force applied to the 
pressure-sensitive resistor 35. More specifically, as shown in Fig. 8, the 
microcomputer 53 first detects a voltage which is output by the pressure-sensitive 
resistor 35 when a maximum stress is imposed, and the microcomputer 53 sets Level 5 
5 (maximum level) in Fig. 3 or 7 to be equal to the detected signal level. The 
microcomputer 53 then defines signal levels 1 to 4, within the range from Level 5 to the 
power supply voltage Vcc so that a signal at Level 1 is output when a user presses the 
operating element 31 (41 in Fig. 5 A) with a weak force and the level of the output 
signal increases from level 2 to levels 5 with increasing pressing force. 

10 The level correction unit 531 corrects output level of the pressure-sensitive 

resistor, Le., corrects the upper and lower limits of the output of the pressure-sensitive 
resistor 35 to calibrated levels, before performing the above-described setting of the 
signal levels. In the present embodiment, the level correction unit 531 supplies a 
control signal to the variable resistors 51 to adjust the resistance of the variable resistors 

15 51 thereby correcting the output level of the pressure-sensitive resistor 35. More 
specifically, the maximum and minimum output levels of the pressure-sensitive resistor 
35 are corrected on the basis of the maximum and minimum values of the variable 
resistors 51, and the respective output levels are then determined between the maximum 
and minim levels. 

20 The signal level detected by the microcomputer 53 is then converted to a digital 

signal by the A/D converter 532. The resultant digital signal is output to the 
transmitting device 11 in the remote control device 1. In the analog-to-digital 
conversion performed by the A/D converter 532, digital values are properly assigned to 
signal levels from Level 1 to Level 5. For example, in the case where the signal is 

25 converted to a digital signal within a range from 0x00 to 0x9f, Level 1 is assigned to a 
range from 0x00 to 0x1 f, Level 2 to a range from 0x20 to 0x3f, Level 3 to a range from 
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0x40 to 0x5f, Level 4 to a range from 0x60 to 0x7f, and Level 5 to a range from 0x80 to 
0x9f such that the digital output signal increases with increasing input signal from Level 
1 to Level 5. 

The digital output signal transmitted from the transmitting device 11 of the 
5 remote control device 1 is received by the receiving device 7 of the video 
recording/playback device 5. In accordance with the received signal, a control circuit 
including a CPU (central processing unit) outputs a control signal to a 
recording/playback system in the video recording/playback device 5 such that the 
operation performed by a user upon the remote control device 1 is reflected in the 
10 operation of the video recording/playback device 5. 

When one of the control buttons having an analog switch 30 with the 
above-described structure is pressed, the level of the output signal varies depending 
upon the pressing force applied by the user to the operating element 31 (41 in Fig. 5 A), 
and thus the control circuit determines a control signal corresponding to the level in 
15 accordance with information described in Table 1 and supplies the resultant control 
signal to the recording/playback system. 



Table 1 



Pushing-down 




Fast-Forward 


Rewind Button 


Force 


Stop Button 


Button 




Level 1 


Pause 


Normal speed 


Normal rewinding speed 


Level 2 


Pause 


Normal speed 


Normal rewinding speed 


Level 3 


Stop 


Double speed 


Double rewinding speed 


Level 4 


Stop 


Double speed 


Quadruple rewinding speed 


Level 5 


Stop 


Double speed 


Octuple rewinding speed 
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For example, if the user presses the rewind button 17 with a weak force, a 
digital signal at Level 1 or 2 is output, and the video recording/playback device 5 
performs a rewinding operation at normal rewinding speed. When the rewind button 
17 is pressed with a moderate force, a digital signal at Level 3 is output thereby causing 
5 the video recording/playback device 5 to perform a rewinding operation at double speed. 
If the rewind button 17 is pressed with a greater force, a digital signal at Level 4 is 
output thereby causing a quadruple-speed rewinding operation. The pressing of the 
rewind button 17 with a further increased force results in a digital signal at Level 5 
which causes an octuple-speed rewinding operation. Thus, it is possible to perform 
1 0 multi-stage operation only with a single control button. . 

Although in the present embodiment, five signal levels are used, the number of 
signal levels may be set to an arbitrary value by means of the method shown in Fig. 5. 
Furthermore, even when five signal levels are employed, it is possible to use a single 
control button including the pressure-sensitive resistor 35 to specify a desired number of 
15 levels by outputting the same control signal over a range including a plurality of levels 
as is the case with the pause button 15 shown in Table 1. 

The present embodiment has various effects as described below. 

By forming the control buttons 15 to 17 using the analog switch 30 including 
the pressure-sensitive resistor 35, it becomes possible to use a single control button to 
20 specify a plurality of functions thereby allowing a reduction in the number of control 
buttons 12 to 19 provided on the remote control device 1 and also allowing the remote 
control device 1 to be used in a simpler fashion. 

Furthermore, because the transmitting device 11 of the remote control device 1 
outputs a signal in digital form produced by the A/D converter 532, a signal precisely 
25 corresponding to the pressing condition of the operating element 31 without any 
influence of noise or the likeis output to the video recording/playback device 5 thereby 
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causing the video recording/playback device 5 to correctly operate in accordance with 
an operation performed by a user upon the remote control device 1 . 

Furthermore, the remote control device 1 has the level correction unit 531 for 
correcting the upper and lower limit levels of the analog signal output from the analog 
5 switch 30 to the calibrated level, thereby correcting the output level of the 
pressure-sensitive resistor 35 and thus ensuring that the output signal level precisely 
corresponds to the pressing force regardless of variations or deviations in the resistance. 

Another advantage is that because an AV device such as the video 
recording/playback device 5 is controlled by the remote control device 1 including 
10 control buttons having the analog switch 30, operations such as a fast-forward operation 
and a rewind operation of the AV device can be controlled at various discrete speed 
levels. The remote control device 1 having such control buttons can be easily operated 
by a user in a natural fashion. 

Still another advantage is that use of control buttons having the analog switch 
15 30 in the remote control device 1 for remotely controlling the television set 3 and the 
video recording/playback device 3 allows the remote control device 1 to be realized in a 
simple form. Furthermore, the use of such control buttons makes it possible for a user 
to control the operation in an easier fashion. 

Although the present invention has been described with reference to particular 
20 embodiments, the invention is not limited to such embodiments, and various 
modifications and changes are possible. 

For example, although in the embodiments described above, the remote control 
device 1 is formed so as to control both the television set 3 and the video 
recording/playback device 5, the present invention may also be applied to a remote 
25 control device for controlling only one of these electronic devices, or to a remote 
control device for controlling another type of electronic device such as a CD player or a 
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stereo player. 

In the embodiments described above, the remote control device 1 employs a 
wireless communication system using an infrared light emitting diode. Alternatively, 
the remote control device may be connected via a cable to a device to be controlled. 
5 Furthermore, instead of the wireless communication using the infrared light 

emitting diode, another type of wireless communication system using light or ultrasonic 
waves may also be employed. 

The detailed structures and shapes employed in the above-described 
embodiments may be modified within the scope the present invention. 
10 A specific example of a modification is an entertainment system. Fig. 10 

illustrates the appearance of an exemplary entertainment system. This entertainment 
system can be used as a videogame machine by loading a game software program 
recorded on a storage medium such as a CD-ROM or a DVD-ROM. The 
entertainment system can also be used as a video player for playing back a movie stored 
15 on a storage medium. 

The videogame machine includes a main unit 100 connected to a television set 
(not shown) used as a display and also includes a control device 200 connected to the 
main unit 100. 

The main unit 100 includes a disk drive 101 for reading a game program stored 
20 on an optical disk and an image processing unit for performing image processing in 
accordance with the game program stored on the optical disk. The main unit 100 also 
includes a reset switch 102 for resetting the game program being executed, a power 
switch 103, and a lid opening button 105 for opening/closing a lid 104 of a disk loading 
part of the disk drive 101. 
25 The control device 200 is connected to the main unit 100 via a connection 

cable 202 extending outward from the control device 200. A connector 203 is 
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disposed at the end of the connection cable 202 so that the control device 200 can be 
connected to the main unit 100 by fitting the connector 203 in a jack 106 disposed on 
one side face of the main unit 100. 

A first control unit 210 and a second control unit 220 are disposed on the upper 
5 surface of a main unit 201 of the control device 200. Furthermore, a third control unit 
230 and a fourth control unit 240 are disposed on a side of the main unit 201 of the 
control device 200. 

When the videogame machine is used as a DVD player, compressed video or 
audio information such as a movie data stored on a DVD (digital video disk or digital 

10 versatile disk) loaded into disk loading unit is decompressed (expanded) and a movie is 
played back. When such data is read from a DVD, operations such as play, search, 
skip, and pause are required. Control buttons for such operations may be assigned to, 
for example, a start button 252, a control button 221 of the second control unit 220, and 
control buttons of the third and fourth control units 230 and 240. More specifically, 

1 5 the start button 252 may be used as a play button, the third control unit 230 may be used 
as a skip button, the fourth control unit 240 may be used as a search button, and the 
control button 221 labeled with a mark "X" of the second control unit 220 may be used 
as a stop button. 

These control buttons may be formed into a structure similar to that of the 
20 analog switch 30 such that the output voltage is varied by a variation in resistance 
caused by a pressing force applied to the control button, thereby switching the control 
function assigned to the button. For example, when the stop button is pressed with a 
strong force, a complete stop command is generated, while a pause command is 
generated when it is pressed with a weak force. When the control buttons of the third 
25 and fourth control unit 230 and 240 are pressed with a strong force, a double-speed skip 
and search commands are generated, respectively. On the other hand, weak pressing of 
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these control buttons generates normal-speed skip and search commands. 

Thus, the main unit 100 of the videogame machine may be used as a DVD 
player, and the control device 200 may be used as a cable-connected remote control 
device for controlling the DVD player. In this case, if the remote control device is 
5 operated, a control signal is transmitted to the DVD player, and the DVD player 
operates in accordance with the received control signal. The control device 200 may 
also be connected to the DVD player via a wireless communication system using 
infrared rays or the like, as in the system shown in Fig. 1 . 

As described above, in the present invention, because the control buttons of the 
10 remote control device are formed of an analog switch including a pressure-sensitive 
resistor, it is possible to use a single button for a plurality of functions depending upon 
the pressing force applied to the operating element. Thus, it is possible to reduce the 
number of buttons, and a user can easily control an electronic device in a simpler 
fashion. 

15 
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CLAIMS 

1 . A remote control device for controlling an electronic device, comprising: 

an analog switch having an operating element capable of being pressed down 
5 and a pressure-sensitive resistor for outputting a signal having various levels depending 
upon a pressing force applied to said operating element. 

2. A remote control device according to Claim 1, further comprising an 
analog-to-digital converter for converting an analog signal output from said analog 

1 0 switch into a digital signal. 

3. A remote control device according to Claim 1 , further comprising a level correction 
unit for correcting upper and lower limit levels of the analog signal output from said 
analog switch to corresponding calibrated levels. 

15 

4. A remote control device according to Claim 1, wherein the conduction 
characteristic of said pressure-sensitive resistor varies depending upon the applied 
pressure. 

20 5. A remote control device according to Claim 1, wherein said pressure-sensitive 
resistor includes a resistor and a conductive element, and the contact area therebetween 
varies depending upon the applied pressure. 

6. A remote control device according to any one of Claims 1, 2, and 3, wherein said 
25 electronic device is an information reading/writing device for performing at least one of 
reading and writing of information from and to, respectively, a recording medium, 
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wherein said information is at least one of sound information and image information. 

7. A remote control device according to Claim 6, wherein said analog switch is 
disposed in a retrieval control button for retrieving the information recorded on said 

5 recording medium, 

8. A remote control device according to Claim 6, wherein said analog switch is 
disposed in a stop button for stopping one of an information reading operation and an 
information writing operation from and to, respectively, said recording medium. 

10 

9. An entertainment apparatus controlled by a control device, wherein said control 
device includes an analog switch comprising an operating element capable of being 
pressed down and a pressure-sensitive resistor for outputting a signal having various 
levels depending upon a pressing force applied to the operating element. 

15 
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